IIpocTpaHcTBeHHAS KOTePeHTU3 AN U3JIyYeHHs] TOUEeYHbIX

HCTOYHHUKOB CB€TA

®D. O. Menne

[Ipu momouwm ¢asupoBaHHbIX aHTEeHHBIX pemietok (DAP) moxHO
CO3JaBaTh HAIIPaBJICHHBIE Jy4Yd DSJIEKTPOMAarHUTHBIX BOJIH. IIpomecc
o0pa3oBaHHMsl TakWX Jy4Yel CBSI3aH C CIOXEHHEM B IPOCTPAHCTBE
KOTepeHTHBIX (coBmajarommx mno ¢ase) BonH. MHTepdepeHumss BosH
OCYILIECTBIISIETCS TAKUM 00pa3oM, UTO B ONpPEAEIIEHHBIX HANpaBICHUSIX
(da3bl BOJH OT OTHENBHBIX H3IIydyaTelei CKIAIbIBAIOTCS, a B APYTUX —
BBIYMTAKOTCA. DTO €IMHCTBEHHBIM ITyTh CO3JaHUS y3KOHAIIPABIEHHBIX
IIy4YKOB M3JIy4€HUs, HE3ABUCHMO OT MPUPOIBI BOJHOBBIX IIPOLIECCOB U
JUTMHBI BOJIH. BepHo 1 06paTHOe, eciu Mbl BUUM Y3KUI HampaBlIeHHBIN
Jqyd4, HampuMep JIyd Jlazepa, TO MOXKHO YTBEP)KIaTh, UYTO OH 00pa30BaH
IpU MTOMOIIYU OTJENbHBIX H3IIydaTeneu, (a3pl KOTOPHIX B MIPOCTPAHCTBE
CKJIQJBIBAIOTCA B TEX MeCTax, A€ Mbl BuauM Takod sayd. Ho
OJIHOHAMPABJICHHBIC JYYH CBETa MOXHO IMOJYYHTh U OoJiee MPOCTHIM
nyTéM. EcnM COJMHEYHBIM CBET NMPOMYCTUTh 4E€PE3 OTBEPCTHE, TO OH
oOpa3yeT o4ty npsiMoJIMHeNHbIN 1y4y. Ho Beslb caMo COJIHIIE MCITyCKaeT
HE MOHOXPOMAaTHYECKMM CBET M HE KOTEPEHTHBIE BOJHBI. B uém xe
torna aeno? Ecim caenars rojorpaMMy IpH  IIOMOIIM Jiasepa
UCITyCKAIOIIETr0 KPACHBIA JIyd M OCBETUTb €€ COJIHEYHBIM CBETOM, TO
MOKHO YBHUJETH ToJorpaduyuecKyro KapTUHKY B KpPAaCHOM CBETE. OTOT
DKCIIEPUMEHT IOATBEPXKAACT TO, YTO B COCTABE COJHEYHOI'O CBETa
UMEeTCsS KpacHas CHOEKTpaJbHAas JUHUS C  OOJNBIION  JUTMHOU
KOTE€PEHTHOCTH, ITOCKOJIBKY TOJIBKO IPU IOMOIIM KOTEPEHTHOIO CBETa
MO>KHO YBHJIETh rosnorpammy. Ho, Beab MOBEPXHOCTH COJIHIA UCITYCKAET

HC KOI'CPCHTHOC M3JIYYCHHC, MW TIIOYEMY-TO OTO HCKOI'CPCHTHOC
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U3ITydeHUE BIPYr Ha OOJBIIUX PACCTOSIHUSX OT COJIHIIA CTAaHOBUTCS
KOrepeHTHbIM. Ho eciin mmeercst y3KkOHanmpaBJIEHHBIN JIyd, 3HAYUT, OH
00pa30BaH MpHU MOMOIIU CJIOKEHHUS KOTePEHTHBIX curHajioB. Eciu mpu
MOMOIIIA OTBEPCTHSI BBIPE3aTh Jyd OT JANEKON 3BE3/bl, TO OH OyjeT
00Jy1aiaTh e MEHbIIEH PacXOJUMOCTBIO U OOJIbIIEH KOT€PEHTHOCTHIO,
YeM COJIHEYHBIM. TOT K€ ONBIT MOXHO TMpOJENaTh U C HAJEKOH
JAMIIOYKOH, KOTOPAS ABJISAETCS MPAKTUYECKA TOUCUHBIM MU31y4aTesieM, U
MOJYy4YUTh OT HEE HampaBleHHBIM Jayd. Eciam npoposmkaTe 3TH
DKCIIEPUMEHTHI, TO MOXHO BHUJIETh, YTO YE€M MEHBIIE TEJIECCHBIN YIOJI,
MOJI KOTOPBIM BUJEH UCTOYHHUK, TEM OOJBIIYI0O KOT€PEHTHOCTh CUTHAJIA
OH JA€T, MPpUUYEM BO BCEM JUANA30HE U3Iy4aeMOTo UM crekrpa. Eciu u3
ATOTO CUTHAJIA TIPU TIOMOIU (UIBTPA BBIICTUTH OMPEACIEHHYIO Y3KYIO
MOJIOCY CIIEKTpa, TO TaKOW Jyd HHUYEeM He OyJeT OTJIUYaThbCs OT
JIA3€PHOTO.

Ho mouemy Ttakoil cTpaHHON OCOOEHHOCTHIO OOJATAIOT TOUYEYHBIC
HUCTOYHUKH CBETa, 00 9TOM B CYIIECTBYIOIIEH JIUTEpAType HUYETO HE
HanucaHo. Ho oTeeT ouens nmpocT. Eciam B JaHHOM TOUYKE MPOCTPAHCTBA
MBI HaOJIFOaeM Y3KOHAMPABJICHHBIN JIyd, TO, KaK MbI YK€ CKa3ajiu, OH
MOXET OBbITh O00pa30BaH TOJIBKO IYTEM CIIOKEHHS KOTE€PEHTHBIX
COCTAaBJISIFOIIMX, KOTOPBIE JAKOT OTIENbHbIE n3nydarenu. Ha comnne nim
3BE37I¢ KaXIblil aTOM SIBJISIETCS M3JydaTesieM, MNPUYEM KaXAbll C
JAArpaMMOM HAIPaBIEHHOCTH, NPUCYLIEH AUIOIBHOMY H3IIy4aTeo.
[Tocne Bo30YKIEHHBIM TETUIOBBIMHU yAapaMH, TAKOW aTOM OTIPENeTIEHHOE
BpeMsl M3JIy4aeT B IMIPOCTPAHCTBO CBOM CIIEKTpP KOJieOaHUU. A TTOCKOJbKY
TaKMX aTOMOB OY€Hb MHOTO ¥ (ha3bl MX M3ITYUCHUS XaOTHUYHBI, TO BCETAA
HaWIETCsl onpeieIEHHOE KOJIMUECTBO aTOMOB, (ha3bl U3TYUEHUS] KOTOPHIX
COBNAAYT B KaKOM TO YJAJEHHOM MECTE, i€ Mbl M BUAUM pE3yJIbTAT
3TOrO CJOXKEHHsI B BUAE MNpsMoiMHeHHoro myya. [loatomy mroGoi
TOYEYHBIM HCTOYHUK OTO Jia3ep, KOTOPBIM u3IydaeT cdepudecKuit

NOJIMXPOMAaTHYECKUN JIyd BO BCEX HAIIPaBICHHUSIX. N yxe wu3
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cheprudecKkoro gyda MOXKHO TPH TIOMOIU OTBEPCTHH TOJy4aTh Y3KHE
pagviaibHBIE Jydyd, a Tnpu  noMomm  (GUIBTPOB  JelaTh  UX

MOHOXPOMATHUYCCKHUMH.

Three-dimensional kogerentization of the emission of the

point luminous sources

F. F. Mende.

With the aid of the phased antenna arrays it is possible to create the
pencil beams of electromagnetic waves. The process of the formation of
such rays is connected with the addition in the space of coherent
(cophasal) waves. Addition (interference) is accomplished in such a way
that in the determinate directions the phases of waves from the separate
emitters are added, and in others - they are read. This is the only way of
creating the narrowly-directed beams, independent of nature of wave
processes and wavelength. Is correct reverse, if we see the narrowly
directed beam, for example laser beam, then it is possible to assert that it
is formed with the aid of the separate emitters, which emit signals with
the large length of coherence and phase of which in the space they are
added in those places, where we see ray itself. But unidirectional light
beams can be obtained by simpler way. If sunlight was passed through
the opening, thus almost rectilinear ray is formed. But indeed sun itself
emits monochromatic and far from coherent waves. But in than then the
matter? If we make a good hologram with the aid of the laser of that
emitting red light and to illuminate by its sunlight, then it is possible to
see holographic picture in the red light. This experiment again confirms
that in the composition of sunlight is this spectral line with the large

length of coherence, since only with the aid of the coherent light it is
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possible to see hologram. But as so, indeed the surface of the sun emits
in no way coherent emission, and for some reason this noncoherent
radiation from the sun suddenly at large distances becomes coherent.
But give to move from the reverse, once is located the narrowly directed
beam, which means, it it is formed with the aid of the addition of
coherent signals. If we with the aid of the opening cut out ray from the
distant star, thus will possess still smaller divergence and larger
coherence than solar. The same experience can be made by the distant
lamp, which is practically point-source radiator, and to obtain from it
pencil beam. If we continue these experiments, then it is possible to see
that the less the solid angle, at which is visible the source, the greater the
coherence of signal it gives, moreover in entire range of the spectrum
radiated by it. If we from this signal with the aid of the filter isolate the
specific narrow spectrum band, then this ray will in no way differ from
laser.

But why this strange special feature possess point luminous sources,
nothing it is written about this in the existing literature. But answer is
very simple. If at the particular point space we observe the narrowly
directed beam, then, as we already said, it can be formed only by the way
of the additions of coherent components, which give separate emitters.
On the sun or the star each atom is emitter, moreover each with the
radiation pattern, inherent in dipole source. Afterward excited by thermal
shocks, this atom the specific time emits into the space its oscillation
spectrum. But, since such atoms very much phase their emissions are
chaotic, will always be located the specific quantity of atoms, the phases
of emission of which will coincide into what that remote place, where we
see the result of this addition in the form of rectilinear ray. Therefore any
point source this is of its kind the laser, which emits spherical

polychromatic ray. And already from this ray we can with the aid of the



openings obtain narrow radial rays, and with the aid of the filters make

with their monochromatic.



